Introduction
This lecture is in some sense a sequel to that of Demazure [4] , although its point of view will be somewhat different.
Affine Lie algebras are particular examples of Lie algebras defined by Cartan matrices, or Kac-Moody Lie algebras. These are infinite-dimensional complex Lie algebras defined by generators and relations, for which there exists a satisfactory structure theory and representation theory which mirrors precisely (and includes) the classical theory of finite-dimensional complex semisimple Lie algebras, and culminates in an analogue of Weyl's character formula and denominator formula. In the case of affine Lie algebras, these formulas can be made quite explicit, at any rate for certain modules, and lead to formal identities for theta-functions and modular forms. The simplest example is that of the trivial representation , which leads to the so-called denominator formula; this is an identity between formal power series in several variables, and can be specialised to give a large number of identities for Dedekind's n-function.
Apart from these connections with arithmetic and modular forms, which form the subject of this lecture, it has become apparent in the last few years that affine Lie algebras have connections with many other areas of mathematics; combinatorics (partitions, Rogers-Ramanujan identities) [5, 211] ; topology (loop spaces and loop groups) [8,9,20~ ; linear algebra (representations of quivers) [14] ; singularities [26] ; completely integrable systems [1, 2] and the structures of mechanics and particle physics [6, 7] .
There appear also to 1.
In the particular case that Q is an inner automorphism Ad (exp 203C0ih) where h E h, the first identity is obtained by evaluating both sides of the denominator formula (3.4) at h+Td, and the second by evaluation at Th+Td.
The simplest case is that in which a is the identity. Then both identities coincide and express as a power series in q. When g = sl(2, C), this is the formula of Gauss and Jacobi for n (1-qn)3. [21] .
